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Structural stability analyses performed for this report indicate that
the factors of safety are below recommended values for all conditions studied.
In addition, there was a wet area noted at the downstream toe of the dam
which extended for about 100 feet from the edge of the spillway channel
toward the left end of the dam.

It is recommended that within 3 months of the date of notifica 1

.jf the owner, further investigations of the structural stability of' dam
md of the wet area at the.dewnstream toe should be commenced. Thes
* studies should include subsurface explorations to obtain information'.about
the dam's foundation and about uplift forces. This data should then be
incorporated into a detailed stability evaluation. Necessary remedial measures
to correct both the stability deficiencies and the wet area should be com-
pleted within 18 months.

The hydrologic/hydraulic analysis performed indicates that the dam
will be overtopped by all storms exceeding 31% of the Probable Maximum
Flood (PMF). Stability analyses performed for this structure indicate that
when the dam is subjected to the flow resulting from one-half the PHF, the
factors of safety are below recommended values. Since the dam is only margin-
ally stable under this loading condition, the spillway capacity has been rated
as inadequate.
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PREPAC

This report is prepared under guidance contained in the
Recomnnded Guidelines for Saf ety Inspection of Di, for Phase I
Investigations. Copies of these guidelines my be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams; which my pose hazards to human life or property. The
asess nt of the general condition of the dm is based upon available
data and visual Inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation Is Intended to
Identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
tesn. In caes where the reservoir was lowered or drained prior to
Inspection, such action, while improving the stability and safety of
the dan, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating enviro ent of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam At some point in the future. Only through frequent
inspections can unsafe conditions be detected and oul7 through continued
care and.m-ntenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the establIshed Guidelines,
the Spil way Test flood is based on the estimated "Probable Memi~=
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a sto=
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posiug a highly inadequate coudition.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detciled hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Cold Spring Dam (Lower)

(I.D. No. NY-107)

State Located:.. New York

County: Putnam

Watershed: Lower Hudson River Basin

Stream: Foundry Brook

Date of Inspection: April 22, 1981

ASSESSMENT:

Visual Inspection of this dam did not reveal conditions which constitute "
an immediate hazard to human life or property. However, the dam has some
deficiencies which require further engineering investigations.

Structural stability analyses performed for this report indicate that
the factors of safety are below recommended values for all conditions studied.
In addition, there was a wet area noted at the downstream toe of the dam
which extended for about 100 feet from the edge of the spillway channel
toward the left end of the dam.

It is recommended that within 3 months of the date of notification
of the owner, further investigations of the structural stability of the dam
and of the wet area at the downstream toe should be commenced. These
studies should include subsurface explorations to obtain information about
the dam's foundation and about uplift forces. This data should then be
incorporated into a detailed stability evaluation. Necessary remedial measures
to correct both the stability deficiencies and the wet area should be com-
pleted within 18 months.

The hydrologic/hydraulic analysis performed indicates that the dam
will be overtopped by all storms exceeding 31% of the Probable Maximum
Flood (PMF). Stability analyses performed for this structure indicate that
when the dam is subjected to the flow resulting from one-half the PMF, the
factors of safety are below recommended values. Since the dam is only margin-
ally stable under this loading condition, the spillway capacity has been rated
as inadequate.

Several other deficiencies were noted on this structure. These defic-
iencies should be corrected within 12 months of the date of notification of
the owner. Among the required acttfns are the following:

1. Large trees growing along the downstream toe of the dam should be
cut.
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2. Deteriorated concrete and cracks on'the crest should be
repaired.

3. An emergency action plan for the notification of downstream
residents should be developed and implemented.

'eorg&6.ioch
Ciief, Dam Safety Section

Nlew Yo k State Department
of viron nta C servation

Approved By: _____

New York District Inglneer

Date: _ _ _ _
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PHASE I INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAM

COLD SPRING DAN (LOWER)
I.D. NO. NY 107

#213-1004L LOWER HUDSON RIVER BASIN
PUTNAN COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a., Authority
T5e Phase I inspection reported herein was authorized by the

Department of the Army, New York District, Corps of Engineers, to
fulfill the requirements of the National Dam Inspection Act, Public
Law 92-367.

b. Purpose of Inspection
ThIs inspection was conducted to evaluate the existing conditions

of the dam, to identify deficiencies and hazardous conditions, to
determine if these deficiencies constitute hazards to life and property
and to recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
' "Cold Spring Dam (Lower) is a laid up stone and concrete dam with

an overflow spillway located near the right end of the dam. The
darn is 330 feet long and about 20 feet-high. The crest width of the
darn is 15 feet.

The spillway consists of three openings each approximately 10 feet
wide and 2.5 feet high. Openings are separated by concrete piers, each
of which are 1.5 feet wide. These piers support a 5 inch thick concrete
foot bridge across the top of the spillway.

The dam has a 12 inch diameter low level outlet pipe passing through
a rectangular opening at the base of the spillway section. The valve
for this pipe is located in a concrete manhole in the reservoir. A
short concrete bridge provides access between the dam crest and this
manhole. T his pipe is used to discharge water from the reservoir when
it is required by the water supply system

b. Location
This dam is located off Lake Surprise Road in the Town of Philips-

town. It is approximately one mile west of New York State Route 9 and
about 3 miles north of the Village of Cold Spring. The Cold Spring
Upper Reservoir is located immediately upstream of this reservoir.

-1-



t c. Size Classification

70This dam is 20 feet high and has a storage capacity of approximately
70 acre-feet. Therefore, the dam is in the small size category as defined
by the "Recommended Guidelines for the Safety Inspection of Dams."

d. Hazard Classification
This dam is classified as "high" hazard due to the presence of two

homes imediately downstream of the dam and several other residences
located adjacent to the stream channel approximately 1 mile downstream
of the dam.
e. Ownershi p

This dam is owned by the Village of Cold Spring whose mayor is
Mr. Ronald A. McConville. His address is Cold Spring, New York 10516.
His office telephone number is (914) 265-3611.

f. Purpose of Dam
This dam was originally constructed to impound water for the West

Point Foundry. It was purchased by the Village of Cold Spring in about
1925 to provide an additional water supply. It continues to be used
for this purpose.

g. Design and Construction History
This dam was reportedly constructed in about 1840. It was recon-

structed in 1939. Mr. Allan Smith, Professional Engineer of Cold Spring,
designed the modifications.

h. Normal Operating Procedures
There are no prescribed operating procedures for this structure.

Water, when it is required by the water supply system, is discharged
into Foundry Brook.

1.3 PERTINENT DATA

a. Drainage Area (acres) 496

b. Discharge at Dam (cfs)
Spillway with water Surface at Top of Dam 365

Low level outlet with water surface
at spillway crest 13

c. Elevation (USGS Datum)
Top of Dam 628.5

Spillway Crest 626.0

-2-
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d. Reservoir - Surface Area (acres)

Top of Dam 12

Spillway Crest 9

e. Storage Capacity (acre-feet)

Top.of Dam 70

Spillway Crest 54

f. Dam

Type: Laid up stone dam covered with concrete on crest and
upstream face

Dam Length (ft) 330

Crest Width (ft) 15

Dam Height (ft) 20

q. Spillway

Type: Uncontrolled broad crested weir; divided into three
sections which are separated by bridge piers, each section approx-
imately 10 feet wide by 2.5 feet high.

Wier Length (ft) 31.25

h. Low Level Outlet

Type: 12 inch diameter pipe through rectangular opening in dam
which outlets at downstream toe; concrete manhole at upstream face
contains valve controlling flow through pipe; valve stem extends to
top of manhole; access via bridge from dam crest.

Control: Valve is reportedly operational.

-3-



SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA
a. Geol ooa-Te Cold Spring Dam (Lower) is located in the Hudson Hills segment

of the New England Uplands physiographic province of New York State.
These hills, commonly known as the "Highlands of the Hudsonm are com-
posed of crystalline rocks similar to those in the Adirondacks. The
highlands, which trend northeast-southwest, have been eroded to form
very rugged terrain with summit levels reaching 1000 feet above sea
level. Bedrock in the area consists of gneiss, quartzite and marble
from the Precambrian era (more than 570 million years ago$. A review
of the Brittle Structures Map of New York indicates that there are two
faults within one mile of the dam. These are both fault traces, but no
further information was available.

Surficial soils in the area consist of glacial drift from the Wisconsin
glaciation.

b. Subsurface Investigations
No records of any subsurface investigations performed for this

structure were available. An inspection report from 1939 provided some
limited foundation information. The dam had been dewatered at the time
of this inspection. The report stated that old concrete on rock formed
the foundation at the north end of the structure and iron ore (cemented
by oxidation) comprises the foundation at the south end.

2.2. DESIGN RECORDS

There were no records available concerning the original design of
this structure. An application for reconstruction of the dam and one
plan sheet (included in Appendix F) prepared in 1934 were available.
The designer of these revisions was Allan Smith, professional engineer
of Cold Spring, New York. The files also contained several letters
from representatives of the New York State Department of Public Works,
who reviewed the reconstruction plans, to the designer. Minor modifi-
cations to the design, such as providing a cutoff to impervious strata
were suggested in these letters.

There were several discrepancies between the plan sheet and the
as-built cross section of the dam. The most substantial revisions were
made on the spillway section. A sketch of the existing spillway section
was developed from measurements made at the time of the inspection and
has been included in Appendix C.

2.3 CONSTRUCTION RECORDS

No construction records were available for this structure.

-4-
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2.4 OPERATION RECORDS

No operation records were available for this structure.

2.5 EVALUATION OF DATA

Data used for the preparation of this report was obtained from
the Department of Environmental Conservation files and from measure-
ments taken during the visual Inspection. The plans available did
not accurately reflect the as-built conditions. Therefore, measure-
ments made during the inspection were used to perform some of the
analyses required for this report.

-5-



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Vsua] finspection of the Cold Spring Dam (Lower) was conducted

on April 22, 1981. The weather was clear and the temperature was
in the fifties. The water level at the time of the inspection was
slightly above the spillway crest elevation.

b. Dam
Thts dam is composed of laid up stxne with concrete covering

the crest and upstream face. The concrete was in satisfactory
condition with only minor cracking and spalling at the Joints. One
crack was noted near the left end of the dam which extended across the
entire width of the dam. There were a few stones which had been dis-
placed on the downstream face but generally the face was in good con-
dition. There were several large trees growing along the downstream
toe of the dam.

A wet area was observed on the left end of the dam imediately
beyond the downstream toe. This area began at the tree adjacent to
the spillway channel and extended 100 feet along the toe toward the
left end of the dam. While no flow was observed coming from beneath
the dam, there were several places where the wet area extended up to
or under the toe. The water from this wet area flowed away from the
dam through an 18 inch diameter culvert pipe beneath the road near
the left end of the wet aree..

c. spi11wa
The spTllway section, having three openings, was in satisfactory

condition. The concrete forming the spillway crest on the two outside
openings was in good condition. There was some spalling and cracking
in the middle opening. Some concrete deterioration was observed around
the bases of the piers supporting the bridge over the spillway. The
wingwalls separating the spillway channel from the remainder of the
dam was also in good condition.

d. Low Level Outlet and Manhole
The manhole and low level outlet were in satisfactory condition.

The valve on the 12 inch outlet pipe was reported to be operable. There
was minor deterioration of concrete on the manhole. Inspection of the
interior revealed several areas of minor leakage into the structure.

e. Reservoir
There were no signs of soil instability in the reservoir area.

The Cold Spring Dam (Upper) formed the upstream limit of this reservoir.

f. Downstream Channel
The spillway discharges into a small pool downstream of the dam.

Two 21 inch diameter corrugated metal pipes carried flows under the dirt
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road downstream of the dam. Beyond the road, the natural channel

meanders through woodlands.

3.2 EVALUATION OF OBSERVATIONS

Visual observations revealed several minor deficiencies on this
structure. The following items were noted:

1. A wet area at the downstream toe of the dam extending from
the edge of the spillway channel about 100 feet toward the left
end of the dam.
2. Several large trees growing along the downstream toe of the
dam.

3. Several minor cracks in the concrete on the crest of the dam.

4. Deteriorated concrete in the middle opening of the spillway.

5. Minor deterioration and leakage through concrete on the manhole.

6. Limited discharge capacity of the two pipes under the road
downstream of the dam.

N
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

There are no prescri bed operating procedures for this dam. The
valve on the low level outlet pipe is opened when water is needed
for the Village water supply. Water then flows in Foundry Brook to
the treatment plant approximately 2.5 miles downstream of the din.

4.2 MAINTENANCE OF DAM

This dam is maintained by the Village of Cold Spring. There is no
established maintenance plan but work is performed as required by
village personnel.

4.3 WARNING SYSTEM IN EFFECT

There is no apparent warning system present for the evacuation of
downstrem residents.

4.4 EVALUATION

The operations and maintenance procedures on this da are generally
satisfactory. Some increase in maintenance efforts is needed to correct
minor deficiencies which exist on this structure.



SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed draining into the reservoir pool
was made using the USGS 7.5 minute quadrangle sheet for West Point,
New York. The 496 acre drainage area consists primarily of forested
lands. The Cold Spring Upper Dam controls the upper 464 acres of the
drainage area. Relief is relatively steep in the entire drainage area
with slopes of up to 50 per cent. Hilltops within the drainage area
rise to elevations of up to 475 feet above the normal lake level.

5.2 ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of this dam
was performed using the Corps of Engineers' HEC-1 computer program,
Dam Safety version. This program used the Snyder Synthetic hydrograph
and the "Modified Puls" flood routing procedure. The spillway design
flood selected for analysis was the Probable Maximum Flood (PMF) in
accordance with the recommended guidelines of the U.S. Army Corps of
Engineers. The PMF event is that hypothetical storm event resulting
from the most critical combination of rainfall, minimum soil retention,
and direct runoff to a specific site that is considered reasonably
possible for a particular watershed. Precipitation values used in the
analysis were obtained from the Weather Bureau publication HR33. Soil
retention rates selected were an initial loss of 2.0 inches and a constant
loss of 0.16 inches per hour

For the purposes of this analysis, the drainage area for the dam was
divided into two sub-basins. The major portion of the watershed (464 acres)
is controlled by the Cold Spring Upper Dam. This area was used as one
sub-basin and outfi6ws were routed over the dam. The second sub-basin
consisted of the 32 acres downstream of the upper dam.

5.3 SPILLWAY CAPACITY

The dam has an ungated spillway near its right end. The spillway is
composed of three openings separated by piers which support a concrete
foot bridge across the top of the spillway. The spillway was analyzed
as a broad crested weir with a discharge coefficient which varied according
to head. The effective length of the spillway was reduced to account for
turbulence caused by the piers. The computed spillway capacity for the
water surface at the top of the dam is 365 cfs.

5.4 RESERVOIR CAPACITY

Surcharge storage capacity of the reservoir between the spillway
crest and the top of the dam is estimated to be 16 acre-feet which is
equivalent to a direct runoff depth of 0.39 inches over the drainage area.
The total storage capacity of the dam is estimated to be 70 acre-feet.
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5.5 FLOODS OF RECORD

No information was available regarding the maximum known
flood.

5.6 OVERTOPPING POTENTIAL

Analysis using the PNF and one-half the PWF storm events
indicates that the dam does not have sufficient spillway capa-
city. For the PtF, the peak inflow and outflow are both approx-
imately 1225 cfs. The dam would be overtopped to a computed depth
of 0.87 feet for this event. The peak inflow and outflow from one-
half the PIF are both about 606 cfs and would result in a depth of
overtopping of 0.34 ft. All storms exceeding 31% of the PNF will
result in the dam being overtopped.

5.7 EVALUATION

Using the Corps of Engineers' screening criteria for initial
review of spillway adequacy, it has been detemined that the dm
would be overtopped by all storms exceeding 31% of the P1*. Stability
analyses performed indicate that the safety factors are less than
desirable when the dam is subjected to storms of this magnitude.
However, since the analysis does not indicate that the dam is unstable
under these loading conditions, the spillway capacity has been rated
as inadequate, rather than a more severe assessment.

-10-



SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations revealed no major deficiencies on this

structure. Minor cracking and deterioration of concrete was noted
on the dam and in the spillway section. here was a wet area which
extended for approximately 100 feet along the downstream toe. While
no flow was observed coming from beneath the dam, this appeared to
be a likely source of the seepage.

b. Data Review and Stability Evaluation
Plans for the 1934 reconstruction of this dam were used in thestability evaluation. However, measurements made at the time ofthe inspection indicated that the plans do not accurately represent

the existing structure. A revised cross section was developed for
the structural stability analysis (see Appendix D).

The results of this stability analysis are as follows:

Overturning Resultant in Sliding
Case Safety Factor Middle Third Safety Factor

a. Normal conditions, water
surface at spillway crest 2.21 Yes 1.89

b. Same as Case a. plus
ice load of 5,000 I/ft 1.75 No 1.26

c. 1/2 PNF Flow;
water surface 0.34 feet
over the top of dam 1.87 No 1.36

d. PF Flow;
water surface
0.87 feet over top of dam 1.84 No 1.29

6. Normal conditions
with seismic coefficient 2.15 Yes 1.12

While these analyses do not indicate that the dam is unstable (safety
factors below 1.0), they do indicate that the factors of safety are
below recommended values (factor of safety for sliding of 3.0 and for
overturning resultant force in middle third)for all except normal con-
ditions. A more detailed investigation of the structure is required to
better assess the stability of the dam.
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This investigation should include subsurface explorations to obtain
information about the foundation material and uplift forces. This infor-
mation should then be incorporated into the stability analysis. Based
on the results of this analysis, a determination should be made as to
whether modifications to the structure are required.

c. Seismic Stability
This structure is located in Seismic Zone 1. However, a seismic

stability analysis was performed in accordance with Corps of Engineer
Guidelines. The seismic analysis was performed for normal conditions with
the water level at the spillway crest. The results of this analysis (shown
on page 11) Indicate that the safety factors are below the recommended values
although they are above 1.0.

-12-



SECTION 7: ASSESSMENT/RECOIMIENDATIONS

7.1 ASSESSMENT

a. Safety
The Phase I Inspection of the Cold Spring Dam (Lower) revealed

several deficiencies. The structural stability analysis performed
for this dam indicates that safety factors are below recommended
values for all conditions studied. In addition, there was a wet
area noted at the downstream toe of the dam which extended for
about 100 feet from the edge of the spillway channel toward the
left end of the dam. Other deficiencies noted, such as deteriorated
concrete, were of a minor nature.

This dam will be overtopped by flows resulting from all storms
exceeding 31% of the PMF. The stability analyses performed indicate
that when the dam is subjected to flows resulting from one-half the
PMF, the safety factors are below recommended values. However, the
analysis does not indicate that the dam is unstable under these load-
ing conditions. The spillway capacity has, therefore, been rated as
inadequate.

b. Adequacy of Information
The information which was available did not accurately reflect

all aspects of the structure as it exists. Field measurements made
at the time of the inspection uncovered several discrepancies between
the plans and the actual dimensions. Revised cross sections based
on field measurements were used to perform the analyses for this
report. Some of the data used for the hydrologic/hydraulic analysis
was based on estimates as well.

c. Need for Additional Investipations
Further investigations of the structural stability of this dam

are required. These studies should include subsurface explorations
to obtain information about the dam's foundation and upTift forces.
This data should then be incorporated into a detailed stability eval-
uation. Investigations are also required to determine the cause and
severity of the wet area at the downstream toe of the dam.

d. Urgency
investigations of the structural stability and of the wet area

should be commenced within 3 months of the date of the notification
of the owner. Remedial measures deemed necessary as a result of
these investigations should be completed within 18 months. Other
deficiencies noted in section 7.2 should be corrected within 12
months of the date of the notification of the owner.
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7.2 RECOMMENDED MEASURES

1. After the structural stability analysis has been completed,
appropriate remedial measures should be taken.

2. Based on the findings of the investigation into the wet area
on the downstream toe, corrective actions should be taken.

3. Large trees growing along the downstream toe of the dam should
be cut.

4. Deteriorated concrete and cracks on the crest should be repaired.

5. Minor deterioration and leakage through the concrete on the
manhole should be kept under surveillance.

6. An emergency action plan for the notification of downstream
residents should be developed and implemented.

-14-



ApPENDIX A

PHOOGWEPS



UPTRA FAC OFDA

UPWSTREAM FACE OF DAM

WET AREA AT TOE OF DAM



VIEW OF CREST FROM LEFT END OF DAM

CRACK IN CONCRETE ON CREST OF DAM



DOWNSTREAM FACE OF DAM; SPILLWAY SECTION
NEAR CENTER OF PICTURE

SPILLWAY SECTIONi NOTE LOW LEVEL OUTLET PIPE AT
~ASE OF DAM



SPILLWAY SECTION OF DAM
LOWER LEVEL OUTLET PIPE AND TWO

CULVERTS UNDER ROAD, DOWNSTREAM OF DAM

LOW LEVEL OUTLET PIPE AT BASE OF SPILLWAY SECTION
NOTE LARGER OPENING WHICH PIPE IS WITHIN



CONCRETE MANHOLE WITH GATE MECHANISM ON
UPSTREAM FACE OF DAM

INTERIOR OF MANHOLE, NOTE MINOR LEAKAGE

AT BASE



VISUAL 2SPECTION4 CHEC&IST



93-15-3(9/80)

VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam COL~i SpAlAts b)Ak (Lo

Fed. I.D. 4 107 DEC Dam No. ' ZII- I fL

River Basin L& WUU&SOA1

Location: Town 6I41I4PS-r6'1 County PUTAIA

Stream Name Fubmt, 8 R(bK
Tributary of

Latitude (N) ai 2 7- Longitude (M 73 5 -

Type of Dam KASOAY ,xa CoAtcaTi-

Hazard Category C q I

Date(s) of Inspection /Z/g.

Weather Conditions _______U__Vy

Reservoir Level at Time of Inspection 5 s Ges8IA CRES7"

b. Inspection Personnel NA/RRA 16 6A W. £--jucir

c. Persons Contacted (Including Address & Phone No.)

tAKR M A . M CCC t1 4 , AUL' 6 Itakj Taogq A0MSCpA1,L%!i'
Cot.i6 SPRtr, Ail. 10f Uppait S-m RGqA&

d. History:

Date Constructed 4 &60r I84o Date(s) Reconstructed _ _ _r

Designer A&o4 k SM # "7q

Constructed By

Owner L4A9 OF 0 41 S-6e



?4

93-15-3(9/80) Nt, EfANKAtTr- 7#'g1q"Fogo ec/AIZ o u'p~7

(1) Erosion at Contact ,_,

(2) Seepage Along Contact _____________________

3) Dralnage System

a. Description of System N o&

b. Condition of System .....

c. Discharge from Drainage System .

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)____ _

II
• A/ ... ...



6

5) Reservoir

a. Slopes 15A -is FA CT PL'

b. Sedimentation A/kMATgs LEPOCtIS Ako A

c. Unusual Conditions Which Affect Dami (ippak &41y, IS A,7- OPC7rP6Amt..

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) Z #.U-g (AsdX&A'7W4Y

8Ou AItR44M.. -~~4 SCeV'TWE7AS Rrpe-W aOwANS-rkAO

b. Seepage, Unusual Growth W..e~r AezA e4j& me -re L6Fr of:

-TPIIcLWA CqrAAs1El.

c. Evidence of Movement Beyond Toe of Dam NagaM

d. Condition of Downstream Channel SArt sF4 7I&AY- 4,U *~1 -,~ sCA~

Fgqwtas L1NbgA. t- R*AC bqtA C97Re-4vaw F &&w,~.

7) Sp2iliway(s) (Including Discharge Conveyance Channel)

UNCONT LLE (0VAPIRFLabJ S'CTIGAI

a. General SPa..LwjAY f ri /ea Ser7eqs~ tlwI~ejB, 8V

tCAI PAE rRS - CajiCkf&e7 LLWAWASJ Gor Ackass
-ro P

b. Condition of Service Spillway SAClx rAc n P-V C Tfa -r

L~j~-A OLYM/a^&'~rr~CA~rO~-Ak6UAU4 BAC'f

P/ j krS.
C eaS-r C 6A(CR~fT& ON 7W- Oti-mp 6Aws -. IM

Co A bt r ew e AkthbL Sow' Cmcgere 19 5-44& 4N6

CACI& rr 1tsI Nasg IA



93-15-3(9/80)

c. Condition of Auxiliary Spillway __________________

d. Condition of Discharge Conveyance Channel ___________________

8) Reservoir Drain/Outlet O.Lvr-Ona

Type: Pipe V -Conduit ______Other _________

Material: Concrete _______Metal Other ________

Size: bffouN y S LengthA

Invert Elevations: Entrance _________Exit _________

Physical Condition (Describe): Unobservable

Material: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Joints: ___________ ___Alignment ___________

Structural Integrity: ______________________

Hydraulic Capability: ______________________

Means of Control: Gate _____Valve Uncontrolled ____

Operation: Operable _ / Inoperable _____Other _____

Present Condition (Describe): PP &r&AS rR~l (Cwsev#osg
U, S. 5rA cdc OF' L SAL ~'tyg AIs 1tkATe
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93-15-3(9/80)

9) Structural

a. Concrete Surfaces S&~r7s OAC7O&Y OV&RA94. - AA1vao CI(ACK//6

IAJLo Sf~41NA6 4r TO/Airs

b. Structural Cracking C)AiE I4ARLO C~qqCA, EX)Cff&S 4/qCOSS

Caes'r t t OuLJA UP~-rREAL roqC-E

c. Movement - Horizontal & Vertical Alignment (Settlement) A4416 NMAOLA

d. Junctions with Abutments or Embankments. .54 7-t S FA C7Qn.i - 4.0 Lw AgoA

-A- LE;:r E-vt& ai: 6qaga* UULJA PZ&wA(rrL4V AROUNA 6

e. Drains -Foundation, Joint, Face Al 6 9

f. Water Passages, Conduits, Sluices CcUA ewr &eCVC/J Na/~OL1

GP;AIAI; Sed L04J~ LE-VEL Oti-rT Ccrtoj

g. Seepage or Leakage WJc35 Agk5A Ar- *rE 6Ai .e Lrr Gmt,- EYreaffmS

Fi.tq,*. 'E 6F, SPI4-JAV (,qAIA6 1d7 vAg4Rt~ r L C £&A ;

Aaw (00 RFe7. No /AcruA4 (rL.ujl F-tm 19eAewrA &ff

wsu ~ ~ /!rN.-RA (7q 4 &540'J -ScrV&&,e- &,qe&S r

tVLFoA&u~ op, U'Nie& "rG, 4 & ARls Thoiltuc CuLvirky Nje'



93-15-3(9/80)

h. Joints - Construction, etc. S&4g f7fe&CArt4'A1 ON 4*V r

i. Foundation __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __

j. Abutments __ _ __ _ __k__ _ ___A_ _ __ _ __ _ _

k. Control Gates Gpr 7j L-oW~ LgtiLP-. O7-Ler P,'Pe JS IN~ GSAV( /405

6k US,~ r'ec.- - 3&me 6fIp4Ckj1A>A OF Cw~cRkd2T16 ON/ C~r-AuS

S,,., M,k L-Ah-A69 /N -oGA Va

1. Approach & Outlet Channels _____________________

m. Energy Dissipators (Plunge Pool, etc.) _________________

n. Intake Structures _________________________

o. Stability _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

p. 11-scelaneous 4j.969~ 7 Q&!JS tAAM a-A A 7-

baw~vrEAwA rm70 OF a~ op

AprPrFAt~.- tCTUICS MqN



APPENDIX C

HYDROLOGIC/YDRAULIC
ENGINEERING DATA AND COMPUATIONS



CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam ,o__. .,. .70

2) Design High Water

(Max. Design pool)

3) hwduiaiy Spillway ,,7
Crest __ __ 7

4) Pool Level with
Flashboards

5) Service Spillway
Crest

DISCHARGES
volume
(cfs)

I) Average Daily At_1A

2) Spillway @ Maximum High Water _ _

3) Spillway @ Design High Water N/A

4) Spillway @ Auxiliary Spillway Crest Elevation N/A

5) Low Level Outlet 13

6) Total (of all facilities) @ Maximum High Water _

7) Maximum Known Flood 1A

8) At Time of Inspection VA

93-15-14(9/8o)



CREST: ELEVATION: 6 ..
Type: C~gcRgr ovp Ljq,, UP S'ruItze

Width: t T Length: __3__10_ ____

Spillover Coekrz 'CqiAAIEI

Location AJEAR Risq-I-Cvc oqr~m

SPILLWAY:

SERVICE AUXILIARY

GZ~ Elevation 1~LA
CtmeA.9T CRNAWE. Type ___________

t.Z6 FT Width _______ _______

Type of Control

V ~~Uncontrolled _ _ _ _

Controlled:

__________________ Type _ _ _ _ _ _ _ _ _ _

(Flashboards; gate)

___________________________ Number __________________

Size/Length _________________

Invert Material _________________

Anticipated Length
of operating service______ _________

________________________Chute Length __________________

__________________Height Between Spillway Crest ____________

& Approach Channel Invert
(Weir Flow)

93-15-4(9/80)
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HYDROMETEROLOG I CAL GAGES:

Type : AlAI€

Location:

Records:

Date -

Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: N 6 A

method of Controlled Releases (mechanisms):

reL. ASE 73-RG# 4O9J L80)4 OUri...r

PIPr Ndw& 18,951 CIF IbAA.

93 - 5 -Z4 (9/80)



fr

4.

DRAINAGE AREA: C AcREoS 0.77 SP. %;

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: _ __s_r

Terrain - Relief: Ve*w. 5-7"o5P

Surface - Soil: R QcW 0 T#4zzSw Co/E Sali.

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

Potential Sedimentation problem areas (natural or man-made; present or future)

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the

Reservoir perimeter:.

Location: ___

Elevation:

Reservoir:

Length @ Maximum Pool (Miles)

Length of Shoreline (@ Spillway Crest) (Miles)

93-15-4(9/80)
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STRUCTURAL STABILITY ANALYSIS

Analysis was based on cross section shown on plans with
minor modifications based on measurements made at tim of the in-
spection. lhe cross section used is shown on the following page. A
normal analysis was performed, including an overturning analysis,
since the dam has a composite cross section consisting of both con-
crete and laid-up stone. Due to unknown foundation conditions, full
uplift pressure was assumed at the upstream toe, decreasing to tail-
water pressure at the downstream toe.

ANALYSIS CONDITIONS

1. Normal conditions, water surface at spillway crest.

2. Same as #1 plus ice load of 5,000 pounds per linear foot.

3. hPMF Flow - water surface 0.34feet above the top of the
dam.

4. PMF Flow - water surface 0.87feet above the top of the
dam.

5. Normal conditions with seismic coefficient of 0.1.

. . . ... . .. .. .. .



STABILITY ANALYSIS PROGRAI - WORK SHEET

INPUT ENTRY ANALYSIS CONDITION
1 2 3 4 5

Unit Weight of Dam (K/ft3) 0 3,(S 0.1s 0,1Sr , 0,5 0,15

Area of Segment No. 1 (ft2) 1 5 's, q, 1q.

Distance from Center of Gravity 2 ZZ,75 Z7 Z75 Z,'!
of Segment No. 1 to Downstream
Toe (ft)

Area of Segment No. 2 (ft2) 3 Z6,1( 2.,I n, z' .(

Distance from Center of Gravity 4 z . Zo,3-s 20,33 7..03 Zo,33
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft2 ) 5 .O .. . _(4 _q a f _

Distance from Center of Gravity 6 (7.5 17,5 17,5 17.J 17,5
of Segment No. 3 to Downstream
Toe (ft)

Base Width of Dam (Total) (ft) 7 727 z 7 Z7 27 Z7
Height of Dam (ft) 8 10 z z- z0 2 2

Ice Loading (K/L ft.) 9 - , - -

Coefficient of Sliding 10 O 5 ( 0,'" 0.45 OH 0. 5

Unit Weight of Soil (K/ft3)
(deduct 18) 11 .OSS , ,0 _ . .o;

Active Soil Coefficient - Ka 12 0,J 0,. O'1. 0' 0' 3

Passive Soil Coefficient - Kp 13 3.(. ,0 3,0 3. 3'

Height of Water over 14 0 0 Lgq 3,37 G
Top of Dam or Spillway (ft)

Height of Soil for Active Pressure (ft) 15 -. 7,-_7_ , '7 0 7.0

Height of Soil for Passive Pressure (ft) 16 1.75 I,75 1,.S 1,75 1,75

Height of Water in Tailrace Channel (ft) 17 .7 , ,o g,( ,7-5

Weight of Water (K/ft3 ) 18 02. HP--q Oc?,? .ay Qg , O6*ZY

Area of Segment No. 4 (ft
2 ) 19 Z?.-Z7,6 ZZ7,5 Z Z ZZ.5 ZZ7.

Distance from Center of Gravity of
Segment No. 4 to Downstream Toe (ft) 20 10 tO I0 , /

Height of Ice Load or Active Water (ft) 46 I-7. ',5 i'., ,$ ,
(does not include 

14)

Seismic Coefficient (g) 50 - (Z

Aei Or 5'e-GAE~ G 3 0-1.2.' 0 -30 7
RESULTS OF ANALYSIS , A C PN Z Z .1 33 2.33 2. , 2.

Factor of Safety vs. Overturning z.zl 1.76 I,,7 I,%5 2.I5

Distance Froif Toe to Resultant %77 7.67 q. 6 V.0

Factor of Safety vs. Sliding .IM I.z6 136 I.Z i I1?

;
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